Correlates of osteoclast function in the presence of perchlorate ions in the rat.
The effects of perchlorate anion (ClO4-) on osteoclast properties were investigated through a number of independent in vivo and in vitro procedures. Intravenous infusion of ClO4- significantly reduced plasma [Ca] in young (50 g) Wistar rats, in the absence of changes in plasma [Mg] or [albumin]. This effect was maximal at 20 min after administration, and at a dose of 600 mumol/rat. Scanning electron-microscope images suggested that the presence of 10 mM-perchlorate reduced both the total area of cortical bone resorbed by freshly disaggregated rat osteoclasts, and the number of osteoclastic excavations in vitro. Similar effects were observed in the presence of 5 mM [Ca2+]. The effects of Ca2+ were potentiated by otherwise ineffective (1 mM) doses of perchlorate. Indo-1 dual-emission microspectrofluorimetry indicated a transient sixfold elevation of cytosolic free [Ca2+], in isolated cultured osteoclasts, with addition of 10 mM-perchlorate. Records of time-lapse video images indicated that this was followed by a marked and sustained cell retraction, by up to 70% of control cell area. Such effects were not observed at thiocyanate concentrations (10 mM) that would have produced comparable lyotropic effects as perchlorate. However, perchlorate did not alter morphometric measures for pseudopodial motility and cell migration. Nor did it influence supernatant concentrations of tartrate-resistant (osteoclastic) acid phosphatase in cultures of resorbing osteoclasts. These findings suggest that perchlorate is a potent inhibitor of osteoclast function, and acts through an influence on intracellular [Ca2+], and in turn upon the degree of cell retraction.